Foraging parasitoids may use stimuli that are derived from their host or from the food of their host, often plants. But how usable are 2nd and 1st trophic level stimuli and what is their relative importance in parasitoid foraging? It is argued that foraging parasitoids are facing a reliability-detectability problem: host-derived stimuli are the most reliable in indicating host presence, accessibility and suitability but they are generally hard to detect. Plant stimuli, on the other hand, are easier to detect but arc generally less reliable indicators. Parasitoids have evolved different non-exclusive strategies to solve this problem. (1) Infochemical detour: parasitoids resort to information from other, more detectable, host stages than the one under attack. (2) Herbivore-induced synomones: parasitoids use specific plant produced volatiles that are released upon damage by a specific herbivore species. In the present paper we put most emphasis on a third strategy (3) Associative learning: through associative learning parasitoids link easy-todetect stimuli to reliable but hard-to-detect stimuli. Specific mechanisms by which associative learning can improve foraging success are discussed.
INTRODUCTION
Due to the impressive variety of specialized lifestyles found in insect parasitoids, generalizations about their foraging behaviour may be considered difficult to make. Certain characteristics of the host's ecology can be important in the evolution of specific foraging mechanisms in parasitoids and in determining the usefullness of different sensory modalities in this foraging (VET & VAN ALPHEN, 1985; VET & DICKE, 1992) . For example, the feeding habit of the host (such as concealed versus exposed) may influence the relative usefulness of olfactory, visual, and host-vibration stimuli in host finding (GLAS & VET, 1983; SUGIMOTO Bt al., 1988; WACKERS & LEWIS, 1991) .
However, in spite of the lifestyle diversities, insect parasitoids have certain aspects of foraging in common.
Parasitoids, together with other natural enemies of insects such as arthropod predators, constitute the third trophic level of a multitrophic system with the host being the 2nd and the host's food being the lst level. Consequently, the behaviour of these natural enemies has evolved within such a multitrophic context and information from both lower trophic levels is considered essential in their foraging. Long distance (habitat and microhabitat) location by parasitoids seems to be essentially guided by information from the food of the host (VINSON, 1981) , 1986; MANGEL & ROITBERG, 1989; STEPHENS, 1989) .
USE OF STIMULI FROM 2ND AND 1ST TROPHIC LEVEL: RELIABILITY VS DETECTABILITY
Parasitoids encounter a great variety of stimuli that they may use in host location. Both their host and its food provide potential information. The appropriateness and usability of this information ultimately depend on two factors: 1) its reliability in indicating host presence, accessibility and suitability and 2) the degree to which stimuli can be detected (WACKERS & LEWIS, 1991) . We assume that the use of information that is both reliable and easy-to-detect, enhances the effectiveness of foraging in parasitoids and consequently their Darwinian fitness (VET & DICKE, 1992) .
Information from the Host: High reliability -Low detectability Stimuli derived directly from the host are generally the most reliable source of information as they can inform the parasitoid on the presence, identity, density, availability and suitability of the host. The
